The use of new mathematical and experimental modelling of the HGMS process is described. Mathematical modelling, complemented by some experimentally determined values, was found to permit the determination, with a high reliability, of process parameters, even for industrial-scale conditions.
INTRODUCTION
Results of the experimental research of magnetic separation in high-gradient magnetic separators with oriented rod matrices revealed that some of the present ideas about the course of the separation will have to be replaced by other hypotheses. /i/ The discussed mathematical model embodies three new hypotheses according to which: (i) Magnetic particles from a suspension need not to be attracted to the rods, being carried to them by the suspension and the magnetic attractive force prevents them from being washed away. ( 2) The limit layer of entrapped particles is determined by lines of force or by equipotential lines of the magnetic field between the rods; they cannot be determined from flow conditions only. ( 3) The maximum size of particles that can still be kept by the magnetizable surface of the rods in a trapped layer has to be determined not from the dynamical but from the suction effect of the flowing suspension.
Theoretical calculations based on these hypotheses provided a satisfactory fit with laboratory and industrial-scale experiments.
They were therefore incorporated into the mathematical model. Equations of this model are presented in their basic form. Iteration computation method enables the non-homogeneity of the feed, which represents a mixture of particles of various sizes and contents of the magnetic component, to be taken in account. Output of the mathematical model yielded some interesting data. One of them, concerning the application of laboratory measurements to operating conditions, is discussed in a separate chapter. For a uniform dispersion of particles in the suspension, the value of p represents the probability that a certain particle will be carried to the magnetized surface of the rod. It is probable that, the suspension passes through n rows of rods, during this passage the particle can generally be carried x times to the magnetized part of the surface. As known from statistics, the probability p (x) of such a phenomenon is given by the expression for binomial distribution.
p (x)= (n) px (l_p)n-x x It follows that the particle will be carried to the magnetizable part with probability P (1) at least once, when 
is the hydraulic resistance coefficient and reflects which part of the particle cross-section is directly exposed to the flow effect. Should the particles be attracted to the rods, the attracting force would have to overcome the resistance of the whole particle cross-section when (Fig. 3a, 3b ). The condition of dynamic equilibrium f f implies that the carrying effect of m e the flow will remove all particles, smaller than, d. c) screen oversizes yield on particle size. A more precise value would be obtained from equations (3) and (4), using some of the iterative numerical methods. As already mentioned in equation (3) Fig.4 This diagram expresses the relationship between the maximum thickness and the cross-sectional area of the layer of trapped particles. The corresponding contour line connecting places of the same specific magnetic attractive force determines the limit of every layer. Fig. 4 was obtained by numerical integration for this special case but it holds true for all T/R> 2.5. When calculating the yield (recovery) from the second part of the dose the procedure is equal, the previously computed value of z/R= 1.065 being substituted in the equations (4) because it is not possible during a real separation to prevent some parts of the gangue to be entrained with the magnetic particles of even an ideal feed (cf. the chapter on limit particle size). The probability, that a non-magnetic particle is followed by a magnetic particle depends on the mass fraction of both kinds of particles. This probability is PI (=/s) (l-=/s) for an ideal feed. The probability that non-magnetic particles remain entrapped among surrounding particles also depends on the dispersion of these particles in the suspension. For suspensions densities up to P < 0.3 P 
2A A In addition to that, the suspension in an industrial separator is affected by drifting forces, resulting from the motion of the working element of the separator. The separator is static under laboratory conditions. The influence of the particle-drifting velocity of the working element of the separator on separation results will have to be studied in more detail The equations of bot models can be conveniently used for mathematical formulation of experimentally determined relationships. Here we attempted to combine two approaches in order to solve this problem both theoretically and experimentally. We derived equations for both the mathematical and experimental models incorporating the majority of the known theoretical and experimental parameters, which affect the process of high-gradient magnetic separation. Mathematical modelling, complemented by some experimentally determined values, enabled the process parameters, to be determined even for industrial-scale conditions, with a high reliability. The results were checked and verified in plant-scale
